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INTRODUCTION 

This thesis {s 9 continnation of the davalopmant o* the Webb 
Standard Sertes of hich displrcement-leneth ratio halls. In pre- 
vious theses rresented to Webb Inctitute of Naval Architecture 

1 
(1, 2, %, 4)", » parent hull of 0.65 prianatic coeffictent was 
develonpod, This hull, -nown as model W-&, hes a displacement-length 
ratio of 400 and a beam—draft ratio of 2.29. 

Tt was felt that the next step in the development of the series 
should be fhe eine ian of thiaerent bull, "he de-ision wae made 
40 very the Uispleceme t-length ratio, while mainteining the pris- 
Matic coet*tclent, ten. vn, end berr=treart ratio of thesparent: in 
order to cover the r-nee of trawler displacement-length ratics, a 
maximum value of 500 ani a minimum of 200 were eslected. The dis- 
plecement-leneth rati.s selected were 50C, 40C, and 200. These, 
including the perent form of 300 displacement-iength ratio, provided 
e uniform ceries for study at constant ;rismatic coefficient. 
Another reason for the selection of 200 as the minimum vilue was 
that this figure corresponded to the upper limit of the Taylor 

tandard Series as reanalyzed by Gertler (5). 

This thesis consiets of the development and testing of three 
models which embody these changes in displacement-length ratio. The 
model test results are expanded to the 100 foot ship and compsred 


as a series as well as with individual ships of similar displacement- 





lyumbers in parentheses refer to references listed in the 


Bibliography. 





len ti rotio and prismatic coefficient. 
The 200, 4N0, and 509 displacemant-Leneth models will here- 


4 


inafter be referred to as V=19, Well, and ¥-19 respectively. 





DESIGN 

Tho design of the three models required the expansion of the 
lines of Wf in e manner such thet the displacement -length ratio 
varied, while the beam-draft ratio and prismatic coefficient remained 
the same. This was effected by varying the beam and draft of W-8 
by e given factor end maintaining the model length of four feet 
between perpendiculars. The required factor was determined to be 
the square root of the retio of the displacement-length ratio of 
the new model +c thet of W-F, 1.6.4 200/200 = 36165, 000/300 =. 1.155, 
and j5C0/ 306 = 1.291, for models W~10, W-11, and W-1l2 respectively. 

The offsets of W-& were taken from the res drawing (4) and 
are included in the Appendix as Table I. The ebove factors were 
multiplied ty these offsets to give tables of offsets of models 
W-10, W-i1, and W-12. These tables are included in the Appendix as 
Tables IIA, IIE, and IIC. From the offsets, the lines drawings of 
the three new models were constructed and are included in the jacket 
ct the back cover. 

A sumnery of characteristics of models W-10, W-11, and W-12 ie 


also incluéed in the Appendix as Table III. 





war RUCTION 





hi tree mogele vere iceneiricced {rom litte 0% -¢lsareciear 
pine of approxim.tely 1 3/4 inch thickness. Holf-breadthe were 
toucon eran the Vor sy Stan and ne weer l nes acre drawnieon the 
Qprropriose Lifts. ohne Ligts were ent slichtl; oversize to insure 
Cot “cequate diaterinl wes pval wclevtoer fine! tinieaine of the 
model, Material was removed from the inside of ali lifts except the 
bottom lift in order to lighten the wei,ht of the model and permit 
Space Wil Oi iO ee ONS On VON ys eee Seal, (On De lie etiCg. he 
the Gnd) Gi ences Litt, Gomades Of aprox te.y torre <noies 2 ener 
wero left. These tongues were then sored anc weré uced 45 an Wid in 
aligugent during the gluing process. The Titts were placed in 
appropriate order on tcp of one another and glhei in a gluing press 
Wsiae Weluwocd glue, 

Templates were constructed of Herlocx cardbonrd for all stations 
baclacime elf statione <t the ends, as well as for bow and stern 
profiles. Centerlines and station locations were marked on the models. 
Edges of the lifts were cut away until a relatively fair surface was 
obtcined; templatos, with centerline and deck line marked thereon, 
were then usec at appropriate stations and at the bow and stern to 
bring the model nearly to the desired shape. Special planes, gouges, 
files, and chisels were used curing this phase of construction. With 
the models now slightly oversized, sandpaper of varying degrees of 


coarseness was used until the templates fitted accurately and until 





Ne 


a fair surface was obtained in between station locations. Visual 
gsightins and battens were employed to assist in the fairing process. 


Seven 


G2 


nats of varniah were used in finishin, models W-10 and 
Weil, while five costs were apnlied to W-le. After the application 
of the first coat, conventional sandpaper was usel to renove most 
oF the varnish. After each subsequent coat, wet and dry sandpaper 
of increasing fineness was used until a highly smooth surface was 
obtained. Three costs of varnish were applied to the interior of 
BNO MCUs e2.t) Soke I loro. 

Biocxs were mowited on the decks of ench of the models, two 
forward and (yo 202,000 silppore tie wire Ireeboird sazes. Thess 
blocks were cirerally sigediso that tae top Ssartace of all four 
“loess was atv tne same height above the dosizned waterline. This 
peraitted rapid removal of trim and heel for model testing. 

Jowing and accelerating struts brackets congtricted of aluninun 
were installed on each of the medals. Models W-11 and W-1l2 had 
1/3 inch thick towiag brackets; all other aluainum fittings were 
of 3/32 inch. 

A avecial 1/3 inch towing bracket was mounted on modela W-ll 
and W-12 for high speed runs. An additional bracket was installed in 
the bottom of each model beneath the deck accelerating strut 
bracket. The purpose of these special fittings is described under 
Model Testing Procedure. 

After completion of bere-hull resistance tests, pins were installed 
on the hulls forward to provide turbulence stimulation. The method of 


installation is described under Turbulence Stimulation. 





MODEL TESTING PROCEDURE 

Each of the models was tested under three separate conditions: 
1) bare hull, 2) with a specified number of turbulence stimulating 
pins, and 3) with approximately twice the original number of pins. 
The reasons for these separate runs are fully described under Turbu- 
lence Stimulation. 

The models were towed at their respective design displacements 
in fresh water of 80° F. All testing was performed with zero heel and 
trim. The length of the towing run was 35 feet. The towing point was 
located approximately 2 3/4 inches above the tank water level. 

For all testing of model W-10, the small dynomometer was used. 
For the testing of models W-11 and W-12, the small dynomometer was 
used up to speeds in the vicinity of 3.5 to 4.0 feet per second. In 
all testing with the small dynomometer, the heavy spring at the upper 
position was used for pan weights greater than one half pound and the 
light spring at the lower position was used for pan weights lees than 
one half pound. Testing the two larger models at high speeds with the 
small dynomometer was found to be impracticable due to the fact that 
a constant towing force was seldom attained. For apeeds in excess of 
about 3.8 feet per second, a newly constructed large dynomometer of 
heavy construction, employing a water-filled dashpot, waa used. The 
results were satisfactory, enabling the calculation of resistance 
values at speeds up to 5.1 feet pear second, corresponding to a max- 
imum pan weight of 3.975 pounds for model W-12. For use with thie 


dynomometer, both models W-1l and W-12 were fitted with the special 





towing bracket referrei to in the section on Construction. 
Longitudinal travel of the models was Limited by the standard 


accelerating strut brecket mounted on the deck of the model slightly 


aft of station 5. An additional slotted brecket was mounted directly 


below the accelerating strut bracket. A roller bearing attached to 
the bottom of the accelerating atrut fitted in this slot to prevent 
transverse motion of the models in the event of directional in- 


Stand lity. 








TURBCLENCE STINULATIC! 

Results of bare hull testing of earlier trawler models at Webb 
indiented that larninar flow could be expecte? over 1 licrge speed range 
in models of high disvlecenent-leneth ratic with vee-sheaped sections 
forward and a lerge entrance angle. It was obvious that models W-1l 
and W-12, with dieplacement-leneth ratios of HOO and 500 respective- 
lv, and with relatively large entrance angles of 2h.5° end 26°, would 
produce laminar flow. Model W-10, with a displecement—leneth ratio 
of 200 and an entrance angle of 13°, apveared less likely to give 
trouble from laminar flow, and, as bare hull tests of this model re- 
vealed. laminar flow existed over e much shorter range than for the 
other models. See Figures lA, 18, and 1C, Results of Testing. 

tn accordance with the recommended testirg procedure of Professor 
C. R. Nevitt (f), which procedure was besed in part on a series of 
turbulence stimulation tests carried out bv Messrs. Franklin and 
Schwenctner (7), the following stens were taten to insure satisfact— 
orv turbulence stimulations 

1) A water temperature of 80° FP. was maintained in the model tenk. 

2) A time intervel of twe minutes between runs wee used for tests, 

except for the two larger models in the high eneecd range. At 
high speeds for these models, « 2 1/2 minute interval was 
selected arm the shortest time in which to allow waves in the 
tank to be demped out. During slow speed tects, alternate 


high and low speed runs were carried out. 





3) Turbulence was induced by mounting turbulence stimulators 
et the dows. The stimuletors, fabricated from brass reund 
stock were 0.125 inches in dismeter and 0.0%5 inches in length, 
and were drilled to receive pins for mounting on the models. 
T locate the stimulators, or pins, on a model, a tangent wes 
constricted to tha stem vrofile at the design waterline. The 
pins wera placed on = line constructed parallel to this tan- 
gent at a distance of 4 inches from it, measured elong the 
design waterline. The line of pine extended from the design 
waterline to the keel, on both sides of the model. 

Tt was necessary to establish some means of determining when 
sufficient stimulation had been vroduced to aliminate the laminar 
flow condition over a satisfactory range of speeds for all models. 
Fech model first was tested with no stimulators attached. It was then 
tested with pins widely spaced, which produced a curve of higher re- 
sistance values than for the bare hull coniition. It was concludad 
from this that certainly much of the laminar flow surrounding the 
model had been eliminated. It has been suggested that tne inercased 
drag of the pins is compensated for by the decreased frictional re- 
sistance die to assumed laminar flow forward of the pins (6). Heneo, 
the resistance curve thus obtained was representative of actual cond= 
itions provided that fully turbulent flow existed. In order to insure 
that such wns the case, a third series of runs was conducted, this 


time with the pins more closely spaced. In every case the resulting 
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resistance curves coincided with those obtained with the pins spaced 
farther apart. Obviously, turbulent flow existed et both conditions 

of pin spacing. Despite the greater drag cansed by the increased number 
of pins, the resistance remained constant, indicating that overstim-— 
ulation had very likely decreased frictional resistance aft of the 

pins sufficiently to cancel out the pin arse (6). 

Model W-12 was investigated first, up to a speec—leneth ratio of 
1.2, in the bare condition. The model was then investigated with pins 
spaced at 1/2 inch, and finally through its entire eneed range with 
pins spaced 1/4 inch apart. 

The results obteined on model W-le indicated that pin spacing 
could be increased somewhat on lower displacement-length ratio models. 
Hence the pins were spaced 3/4 inch apart on model W-10 for its first 
test with stimulation. This spacing war then reduced to 3/8 inch for 
the final runs, 

Model W-1l was tested with the same pin specines thet were used 
on W-le. 

Figures 1A, 1B, and 1C show comparisons between the results of 
tests performed with and without pins. In the case of model W-10, the 
bare hull resistance coincides with the resistance obtained with pins 
at a Froude number of 0.°7 and above. From this result, it is seen 
that the bare hull becomes fully turbulent when this value of Froude 
number is reached. Models W-11 and W-l2 both showed ve definite differ- 
ence between the bare hull resistance curve and that with pins edded. 


The authors believe that this difference is due to laminar flow for 





It 


the bare hull throughout the speed range tested, and not due to in- 
creased drag caused by the pins. 

It is believed that the curve of resistance with pins is reliable 
down to a Froude number of about 0.20. Above this number, the evidence 
indicates close to fully turbulent flow for all models. A oloser 
scrutiny of the curves for W-10 and W-1ll indicates that no serious 
laminar flow exists above a Froude number of 0.16 for the former and 
of 0.18 for the latter. 

The resistance curves for all models are therefore considered 
quite reliable in the design speed range from a speed-length ratio of 


O.7 to 1.5. 


: v2 - 
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RESULTS OF TESTING 

Valid points from teets of modele W~10, W-11, and W~12 are shown 
in Figures lA, 1B, and 1C respectively. Data is plotted on a scale of 
Com = 10° versus Froude number. Speed scales in feet per second and 
V/{L ratio are also included. The tabular calculations. of Cem, and C, 
also appear in these figures. 

Figures cA, 2B, and 2C are §.N.A.M.E. standard test report forms, 
showing the expansion of the teet results of W-10, W-1l, and W-l2 to 
resistance and effective horsepower values for the one hundred foot 
ship. Much additional data on the models is also included on these 
forms. 

Approximately two hundred points were taken for the resistance 
curves of each model. Repetition of points on different days was 
readily obtained. Results were generally consistent throughout the 


testing period. 
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CONCLUSIONS 
a) A Comparison of W-8, W-10, W-11, and W-l2: 

Figure 3 is a comparison of the four models of 0.65 prismatic 
coefficient expanded to one hundred feet. (c) is plotted against (x) , 
as is the custom when comparing ships of different displacements. It 
is noted that the pattern of behavior of each of the lower three dis- 
placement-length vessels is quite similar. There is a definite hump 
and hollow in the resistance curve in the region of equal to 2.2 
to 2.8. These humps and hollows are caused by variations in the 
behavior of surface waves genereted by the model itself, as is well 
known. Superposition of a bow wave crest and the stern wave hollow at 
the stern tends to cause hollows in the resistance curve, while humps 
are caused by low water level at the stern when a hollow from the bow 
wave system coincides with the etern wave hollow (12, 13, 14). 

The interesting phenomenon here is the behavior of model W—l2 as 
compared with that of the others. A plot of C, versus V//L ratio, 
Figure 4, 149 included in order to eliminate the frictional resistance 
effects and better observe the wave-making properties of the four 
models. It is noted that the residual resistance curve of W-l2 crosses 
that of W-1l in the vicinity of the design speed-length ratio of 1.1. 
The hump and the hollow have become much less pronounced for this 
model. The humps and hollows of the resistance curve tend to flatten 
as the models become fatter, but it is seen that this flattening is a 


gradual process until the W-l2 curve is reached, when it becomes quite 
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rapid. It might be surmised from these results that a displacement- 
length ratio model of 600 would produce a rosidual resistance curve 
without any hump or hollow et all. Norwegian data (3) on fishing boat 
models of varying displacement~length substantiates this assumption. 
If the bow wave had no influence on the stern wave pattern, then 
a smooth resistance curve, without humps and hollows, would be the 
result. Accepting this premise, the authors have been able to derive 
some tentative conclusions. No doubt the flatter resistance curve 
of W-l2 is caused by some change in the interaction between bow and 
stern wave patterns. Observation of the wave profile of W-l2 in the 
speec range where humps and hollows could normally be expected re- 
veals that the helght of the second bow wave crest diminishes markedly 
near the side of the model, reaching a low point at the model itself. 
It appears that this would result in less bow wave interference with 


the stern wave pattern and, therefore, a flatter resistance curve. 





Another possible explanation of the unusual shape of the resistance 
curve of W-12 is that the interference which could be expected between 
the bow and stern wave systems is opposed by the formation of another 
phenomenon such as a third wave system. An indication of this is evident 
in a definite disturbance in the bow wave pattern at a point on the 
hull near the low point of the first bow wave hollow just forward of 
amidships, 


It is also considered entirely possible for a combination of these 








two effects to be occurring, i.e. there is a decrease in the effect of 
the bow wave system on the stern wave syctem ccupled with the formation 
of a third wave pettern. This combination could produce an overall 


decrease of the expected humps and hollows. 
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bd) Comperisons with ships of similar dieplacement-length ratio: 

Figures 54, 5B, and 5C are comparisons of models W-10, W-11, and 
W-12 expended to 100 foot ships, with other vessels of similar dis- 
placenment-length ratio and priematic coefficient. In the case of models 
W-10 and W-1l, the Japanese data of Takagi (9) permitted comparison 
with a standard series trawler form. It was also possible to compare 
these models with resistance data based on a series of tugs compiled 
by Taggart and published by Roaoh (10). W-10 at the lower speed values was 
within the Taylor Standard Series range (5), and hence, a third "series" 
comparison was available for this model. Due to its obesity, W-l2 did 
not fall within the limits of any series and had to be compared with 
isolated vessels of high displacement-length ratio. Much useful infor- 
mation was obtained from a publication of fishing boat resistance data 
published by the Food and Agricultural Organization of the U. N. (11). 

The probable presence of laminar flow at thé lower values of 
makes comparisons in this area of little value. Hence,observations will 
be confined to values above about 1.8. As previously noted, turb- 
ulence inducement on models of higher displacement-length ratios is 
necessary to eliminate laminar flow. However, many of the resiatance 
curves given in the FAO compilation (11) were determined with no turbd- 
ulence stimulation. No discussion of turbulence stimulation is ment- 
foned in Takagi. Inasmuch as the quantitative effect of the probable 
laminar flow is impossible to determine, no such allowance has been 


made On the comparative plots. However, it is to be noted that. the 








aL 


curves of those ships must be considered to be the minimum possible 
values of Op 

W-10 appears to be superior to all of the other comparisons with 
the exception of the Taylor Stendard Series and a Dutch trawler listed 
in Figure 5A as FAO 21]. The inferiority of the Takagi form is at once 
obvious. It is noted that even vessels with lower prismatics (FAO 61 
and FAO 67) have considerably higher resistances. Particularly inter- 
esting - the fact that despite the apparent superiority of the 
Taylor and Dutch forms at the lower values, both cross over the W-10 
curve well below a (x) equal to 2.65, corresponding to the design 
speed-length ratio of 1.1. 

Similarly, W-ll appears to be quite superior to vessels in its 
range of displacement-length ratios. The Taggart "ship" has a most 
pronounced hump and hollow and the curve ends up well below Well. 
However, at the designed ), equal to about 2.35 for this model, W-1ll 
is definitely superior to the composite tug boat form. Vesssal FAO 79 
shows up very favorably in comparison, but the lower resistance values 
can probably be ascribed to the considerably lower prismatic of this 
vessel. Note that turbulence was induced on this model. 

At first glance, W-l2 appears to be only moderately successful 
{jn comparison with the other forms. However, the TX-5 tug (one of the 
vessels used by Taggart in setting un his tug resistance contours), 
FAO 31Bb, and FAO 42kb are the only vessels which fell below the W-12 


curve, and these ships have prismatic coefficients of .623, .618, and 








32 


e611, respectively. The other three forms are well above W-12. Tespite 
the fact that these vessels are above the 0.65 prismatic, observation 
of the relative positions of all the curves indicates that W-12 is def= 
initely a good form. It will be noted that there is a definite leck 

of humps and hollows in these curves, as might be expected for vessels 
in this displacement-length range. 

Unfortunetely many of the comparisons had to be made with vessele 
of varying length and differing friction formulation. Time did not 
permit reanalysis of this date. However, from the somewhat artificial 
comparisons that have been mace, the authors conclude that the displacement— 
length variations of the parent hull are very good hull forms and may 


be used successfully as part of a standard series. 
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c) Summary of conclusions: 
Models W-10, W-1l, and W-12 have resistance curves which sre gen-= 
erally lower than the mefority of existing vessels of similar prismatic 
coefficient and displacement-iength ratio. It is felt that models of 

& standard series should exhibit this characteristic to provide a mark 
' of excellence toward which designers may strive. 

Therefore, it is concluded that these models in conjunction with 
model WS will constitute an adequate and extremely useful series. 
Furthermore, it is considered that the range of 0.65 prismatic coeffic- 

jents has been sufficiently explored and that the development of the 


series at other prismatics should follow. 
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TABLE III 


SUMMARY OF TRAWLER MOCEL CHARACTERISTICS 


Le O. oA Li. 
Eee. Li. in. 
Debs Ps fae 
Beam, mid. im. 
Drart, mld. rN. 
trait, exurene Laas 
bDisple-in SO°r FF. W. or. 
Wetted Surface Sd, ft, 
Drag B. Ps in, 


Freeboard to gage blocks in. 
Beam-Draft hatio 
Displacement-Length Ratio 

Block Coeriicient 

Prismatic Coetricient 

Midship Section Coefficient 
WNaterplane Coefficient 

Vertical Prismatic Coefficient 
Prag /L. Pagee. 

ee Gee Rey si ee emetitnorh, i, 


W-10 
55.55 
49.50 
48.00 
8.66 
hel 
ao 58 
7.87 
B 255 
116 
cals 
2.29 
200 
494 
. 650 
. 760 
779 
. 634 
0245 
O15 


W-11 
53.55 
49, 50 
48.99 
12.24 
5.34 
6.12 
55.72 
5.02 
1.66 
3.97 
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w-12 
53.55 
49.50 
48.00 
13.68 
5.95 
6.84 
69.67 
5.59 
1.86 
4.45 
2.29 
500 
494 
. 650 
760 
779 
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SUMMARY OF TRAWLER 
I | | | | {| 
“Teng 8 SSS 000 | 10000 | 10000 | 10000 | 100.00 | 10000 | 0.00 
Ttengih, tw. ——S*dtCto. 62 | 02.62 | 102.62 | 101.84 | 102.60 | 10352 | 101.92 | 103.2 : 
Mena fa zie | 20.40 | alga gl 2001 
ori, Amiens SSC) i878? | ee |e | 002 933] oss | oes 
Poreo, sxe on tae | 24 | 431 | @ | 2 | e214 | 214 | 214 | 300 | 250 
[tisslecement, sx, tons “300. | "soo. { “soo._{ 300. | “300, “30. | “300 
eee | 
| | a. | a | ee 
D siock coh —=SO*=“‘(CséU#S#*di; OSS + 0sze-| 0527 | 0508 | 0055 | 0524 | 0508 | oaoa | oava 
[Prismatic Coes —~—=~=S*=“‘Cé*r~*CO™#C‘OSS2~(|~~o.es2- | 0652 | 0.660 | 0650 | o«ta | o.6a8 
e080 eeeeemenosee | avoo | oor | “oso [oreo | ose 
[Weterplone Coes _—~—~SC*dSSC~ir80 | oor | oses | 0.787 | 0788 | 0800 | 0773 
[wetint_risnote coat [oes {ores [ost | “oreo {e577 | oss [ots {ose | osse 
| |, | i, i.  ~ 
ee i | | | | |. ~ 
[tap/ecomS~*~daCi‘“‘éMQGS =| ages | aes | a07s | a3a0 | aces | aces | aseo | ate 
TT nes STs Nin NMNGEEEEMEN as | 925 1107. | on | tos8 [035 
et Sees: | 2s (esse | 230 | 230 | 230 | 220 | 220 
Eze [coz | 0011 | coz} 0.02 | o.o2 | oozia | o.0zi@ | 0.0300| 0.0280 
ester, an of FP || osisa | osis2 | osise | oso | 0.8157 | 0503 | 05155 | osiss | 0.5150 __ 
CE i ——< | | | | | ~ 
 afoons ~—SS~*~=‘*d= so. —=«d?SCs0 «so. «dY 00. *d| 00. «dso 300, | a0, —~*dSC 
Wiest «ios | 105 | ios | 0s | 105. | 105 | 105 | 108 [108 
ATC a a eX a 
i | | |  -  _ 
i i | | | | | 
[172 Entrance Ange, degrees | 2 | 8 | 37 | 20. | a | 20 | 22 | 22 | 
Ts a a a a 
SOoiUJ___ Kao | |  — | | — 
a | | | || — 








W-10 W-il 
a 
1O%.le 
18.03 
200 | 400 
22I¢ 
| 2 es 
in ee ol |e 
0.650 
ee 
lo ss a 
eve | Soom 
a el 
Sa 
aa Pel 
Da ees 
[i ia 
ie a | 
ieee 





0.0387 
| O.s5165) 


4 
0.650 


4 
0.760 
0 


MODEL CHARACTERISTICS 
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TABLE V 


FORMULAE AND SYMBOLS 


Frictional-resistence coefficient, 





Where 18 in f1/sec 


Residual~resistance coefficient, 





Total-resistance coefficient, Rt 





Total-resistance coefficient (circle coefficient 


1000 3! .¢ 
Or gS : 





systen), 


Speed coefficient (circle coefficient system), 
4 fi 
VeV & 

where V is in ft/sec 


Effective horsepower, cy sv" 4 
Se eee ORV 
550 ft-1b/sec kt 


where Vx is knots 
A = 0.004388 


Reynold's number, = 


where V is in ft/sec 
b= Da Vie be 


Frictional resistance in lbs. 
Residual resistance in lbs. 


Tetal resistance in 1s. 


Wetted surface in sq. ft. 





Wet 


WIE 


~~ oY 


Speed in ft/sec or knots, as noted 


Froude number, 


where V is in ft/sec 
CS aes 
Speed—-length ratio, 
where V is knots 
t= Bee 


Tons of displacement in salt water 
Immersed volume in cu. ft. 


Density of water in lb-sec*?/ft* 


Kinematic viscosity of water in ft*/sec 
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LENGTH OVERALL 


. LENGTH BETWEEN PERPENDICULARS 





LENGTH WATERLINE 
BEAM, MOLDED 
DRAFT, MOLDED 
DRAFT, EXTREME 
DISPLACEMENT 
BLOCK COEFFICIENT 
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MIDSHIP COEFFICIENT 
WATERPLANE COEFFICIENT 
LCB/LBP AFT OF FP. 
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HULL PARTICULARS 








2 DWL SHIP MODEL 
11.56' LENGTH OVERALL 53.55" 

1(00.00' LENGTH BETWEEN PERPENDICULARS 48.00" 

103.12’ LENGTH WATERLINE 49.50" 

28.47' BEAM, MOLDED 13.68" 

BWL 12.42" DRAFT, MOLDED 5.94" 
14.25' DRAFT, EXTREME 6.84" 

5007S.W. DISPLACEMENT 69.67 * F.W. 

.494 BLOCK COEFFICIENT .494 

.650 PRISMATIC COEFFICIENT .650 

6WL 760 MIDSHIP COEFFICIENT .760 

779 WATERPLANE COEFFICIENT 779 

5155 LCB/LBP AFT OF FP. 5155 


4WL 
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